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(54) Optical fibre transmission 
lines 

(57) Improved insertion and 
withdrawal of an optical fibre 
member (3) by propelling the fibre 
member by means of fluids drag 
through a pathway (2) of a conduit 
(1) is obtained by the addition to 
the conduit material, or the sheath 
material of the fibre member, of an 
adherence reducing substance such 
as an antistatic agent, slip agent, or 
anti-block agent, or a combination 
of these. 

A commercially available product 
which provides a combination of all 
three agents as well as an anti- 
oxidizing agent, is suitable for 
addition to polyethylene from which 
is extruded the conduit (1), or the 
sheath (4) of the fibre member (3). 
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The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Optical fibre transmission lines 

5 This invention relates to optical fibre transmis- 
sion lines, and in particular to means and 
methods of installing optical fibre transmission 
lines. 

A technique of installing optical fibre 
10 transmission lines is disclosed in European 
Patent Application No 83306636.8, of 1 No- 
vember 1 983 and in the name of the present 
applicants, which technique comprises pro- 
pelling optical fibre members through previ- 
1 5 ously installed tubular pathways by drag 

forces generated by flow of a gaseous propel- 
lant through the pathways. One or more path- 
ways may be provided in a single conduit, 
and the optical fibre members may comprise 
20 one or more optical fibres enclosed in a com- 
mon sheath. The method may also be used 
for subsequent insertion or withdrawal of fibre 
members. 

The present invention has as one of its aims 

25 to improve the means to carry out the inven- 
tion of European Patent Application No 
83306636.8 

According to the present invention, material 
forming a wall of a tubular pathway, and/or 

30 materia! forming a sheath of an optical fibre 
member comprises an adherence reducing 
substance. 

Preferably the adherence reducing sub- 
stance dissipates static electric potentials be- 

35 tween the fibre member and the wall of the 
tubular pathway, or between different optical 
fibre members. 

Additionally or alternatively, the adherence 
reducing substance may be such as to reduce 

40 friction between the fibre member and the 
wall of the pathway, or between different 
optical members in the same pathway. 

The adherence reducing substance may be 
incorporated into the wall materiaror the 

4.5 s u c2 +h matorja! respectively: Alternatively, the 
adherence reducing substance may be applied 
as a coating to the wall or the sheath respec- 
tively. 

Preferably the adherence reducing sub- 

50 stance comprises an additive to the wall ma- 
terial or the sheath material respectively. 

The wall material or the sheath materia! 
respectively is conveniently an extruded plas- 
tics material, preferably an extruded polymer. 

55 The purpose of the adherence reducing sub- 
stance in to reduce adherence between the 
wall of the tubular pathway and the sheath of 
the optical fibre member, or between the 
sheaths of different optical fibre members, by 

60 reducing electrostatic attraction there be- 
tween, and/or by reducing friction there be- 
tween. The reduced adherence between the 
wall and the sheath, or between the sheaths, 
eases movement through the pathway of the 

65 optical fibre member and permits, for 
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example, an increase of continuous lengths of 
insertion or withdrawal of optical fibre mem- 
bers as compared to hitherto. 

In particular, electrostatic potentials be- 

70 tween wall and sheath may be generated by 
the passage of the propellant gas through the 
pathway, which potentials would cause, in the 
absence of the adherence reducing com- 
pounds, increased contact between wall and 

75 sheath thus impeding the passage of the 
optical fibre member through the pathway. 

The present invention will now be explained 
further with reference to examples andtfie 
accompanying drawings illu strati nc^$h^ 

80 examples. 

In the drawings:- 

Figure 1 is a schematic cut-way drawing of 
a'conduit and optical fibre member according 
to European Patent Application 

85 833306636.8; 

Figure 2 Is a magnified cross-section 
through the conduit and optical fibre member 
of Fig. 1; and 

Figures 3 to 5 illustrate the properties of 

90 contact reducing compounds. 

Referring first to Fig. 1 , optical fibre 
transmission lines are installed by the tech- 
nique disclosed in European Patent Applica- 
tion 83306636.8 into a conduit 1 comprising 

95 one or more tubular pathways 2 by passing a 
gaseous propellant such as, for example, air, 
through the pathways 2. The drag forces 
generated by the passage of the propellant act 
on optical fibre members 3 which themselves 

1 00 comprise one or more optical fibre 5 enclosed 
in a common sheath 4. 

As explained in the aforesaid European Pa- 
tent Application, among the main advantages 
of installing optical fibre transmission lines by 

105 this technique are, firstly, that the conduit 1 
can be placed in position in a duct for 
example, without containing any optical fibres 
(thus eliminating the problem of stressing in 
the fibres at this stage), and, secondly, that 

110 the forces acting on the fibre member are 
fairly evenly distributed along the whole 
length of the fibre member (thus leading to 
minimal stressing of the optical fibres at the 
time of that installation) rather than being 

115 concentrated at, for example, the leading end 
of a fibre member. A further advantage of 
said technique resides in the facility for freely 
adding, withdrawing or replacing optical fibre 
members subsequent to the initial installation. 

120 Although satisfactory results had been ob- 
tained with the technique that is the subject 
of the aforesaid European Patent Application, 
it is clearly desirable to increase the maximum 
length of pathway through which a fibre 

125 member can be propelled for insertion or 
subsequent withdrawal. 

Such improvement has been made possible 
by the present invention which provides for 
materials for the conduit 1 and/or for the 

130 sheath 4 to comprise an adherence reducing 
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substance. 

In on© example, the conduit comprised ex- 
truded polyethylene, to which was added* a 
small proportion, less than 3% by volume, of 
5 a compound commercially available from BXL 
Plastics Limited of Grangemouth Works, In- 
chyra Road, Grangemough, Stirlingshire, Un- 
ited Kingdom, as product number PZ 1 46. 
Product PZ 1 46 comprises a slip agent, an 
10 anti-block agent, an antistatic agent, and an 
antioxidant. The function of these four agents 
will now be briefly explained further with 
reference to Figs. 3 to 6. 
The slip agent of PZ 146, as shown sche- 
15 matically at 31, is an organic chemical which, 
being incompatible with polyethylene, is re- 
pelled by the polyethylene onto the surface 
thereof, and acts as a lubricant. Hence friction 
between the surfaces of wall material and the 
20 sheath material is reduced thereby lessening 
the frictional forces opposing passage of the 
optical fibre member (3 of Figs. 1 and 3) 
along the tubular pathway. 

As mentioned above, passage of the gase- 
25 ous propellant, or rubbing contact between 
the surfaces of the wall and the sheath, can 
lead to build up of electrostatic potentials 
therebetween, the resulting electrostatic at- 
traction causing adherence of the sheath to 
30 the wall and hence impairment of the passage 
of the optical fibre member along the path- 
way. Adding a polar organic chemical such as 
the antistatic component of PZ 146 which 
migrates to the surface of the material con- 
35 taining it, (as shown schematically at 5 1 of 
Fig. 5) increases the surface conductivity of 
the wall or the sheath, allowing electric 
charges on the surface to be dissipated rapidly 
to the atmosphere. The efficiency of the 
40 charge dissipation may be increased further 
by corona discharge treatment. 

The additive PZ 1 46 further contains a so 
called anti-block component (schematically 
shown as 41 in Fig. 4) which comprises 
45 microscopic inorganic particle&,wdistributed 
throughout the host material. Those of the 
particles which are at the surface improve 
flow of the gaseous propellant between the 
surfaces of the wall and the sheath, thus 
50 lessening adherence therebetween. 

Finally, in order to improve the stability of 
those of the above agents that are present, 
particularly during the hot processing stages 
of extrusion, PZ 1 46 also incorporates an anti- 
55 oxidant component. 

From this brief exposition it will readily be 
appreciated by the person skilled in the art 
that the presence of PZ 1 46 in the polyethyl- 
ene of the conduit 1 of Fig. 1 will reduce the 
60 adherence between the optical fibre member 
3 and the wall 7 of the tubular pathway 2. 

CLAIMS 

1 . Material for a conduit that provides one 
65 or more tubular pathways to accommodate 
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one or more optical fibre members, in which 
the material defining the tubular pathway or 
pathways comprises an adherence reducing 
substance. 

70 2. Material for a sheath of an optical fibre 
member comprising an adherence reducing 
substance. 

3. Material as claimed in claim 1 or claim 
2 being an additive to a host material. 
75 4. Material as claimed in any preceding 
claim being applied as a coating to a host 
material. 

5. Material as claimed in any preceding 
claim capable of dissipating static electric po- 

80 tentials. 

6. Material as claimed in claim 5 capable 
of dissipating static electrical potentials to an 
ambient gaseous medium. 

7. Material as claimed in any preceding 
85 claim comprising slip agents. 

8. Material as claimed in any preceding 
claim comprising anti-block agents. 

9. Material as claimed in any preceding 
claim comprising anti-oxidizing agents. 

90 10. Material as claimed in any preceding 
claim comprising between less than 5% of 
volume of PZ 146. 

1 1 . Material as claimed in any preceding 
claim comprising between 2% and 3% by 

95 volume of PZ 146. 

12. Material as claimed in any preceding 
claim comprising a host component of ex- 
truded polyethylene. 

13. A conduit providing one or more tu- 
100 bular pathways to accommodate one or more 

optical fibre members, the conduit comprising 
material according to any one of claims 1 to 
12. 

1 4. A sheath for an optical fibre member 
105 comprising material according to any one of 

claims 1 to 1 2. 

15. A conduit and/or a sheath according 
to claim 13 and/or claim 14 respectively, for 
use with a method of propelling an optical 

1 1 0 fibre member along a tubular pathway by 

drag forces generated by a propellant medium 
passing through the pathway. 

16. A conduit and/or a sheath as claimed 
in claim 1 5 for use with a method of propell- 

115 ing a fibre member by a gaseous propellant 
medium. 
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